Damage Tolerance Assessments
-the evaluation of a structure to perform reliably throughout its service life in the presence of a defect, crack or other forms of damage -is a core capability of Marshall Space Flight Center's (MSFC) Materials and Processes Laboratory. Assessing damage requires the combination of materials engineering, fracture mechanics or damage mechanics testing and analysis, and non-destructive evaluation (NDE) found within the Laboratory.
Due to its ability to examine a part without damaging it, NDE is a highly valuable time and cost saver for verifying the nature and extent of existing damage induced during manufacture or while in service. The Laboratory's NDE capability includes the five standard NDE methods, numerous special NDE methods, and the development of techniques and tooling to provide unique inspection solutions for specific projects. Standard and special NDE methods include ultrasonic, magnetic-particle, liquid penetrant, radiographic, eddy-current, thermographic, x-ray computed tomographic, shearographic, acoustic emission, microwave, and terahertz testing. The Laboratory has the ability to inspect both metallic and non-metallic structures and materials, either in the field where the hardware is in service or being produced, or within dedicated laboratories for subscale development components. The Lab's NDE capability has served key roles in many of NASA's missions. For the Space Shuttle's External Tank (ET), the Lab's NDE personnel developed on-pad radiographic techniques for cracked aluminum stringers. The ET spray-on foam insulation, Space Shuttle Main Engines (SSME) flow liners, and SSME cold wall leak detection were inspected using techniques developed by the Laboratory. Ultrasonic testing techniques were developed to inspect friction stir and friction stir plug welds, the primary joining techniques for the Space Launch System (SLS) Stages.
The Laboratory has expertise in evaluating the ability of a structure to perform when there is a defect -the structure's damage tolerance. Damage tolerance brings together many of the Lab's core capabilities including: NDE, materials testing, materials engineering, and fracture mechanics assessments. Combining these skills, the Laboratory can determine if a structure with a reliably detectable NDE flaw size can survive the intended service life or inspection interval. Damage tolerance can be used to determine if a specific NDE method/ technique is adequate, or if an inspection interval is of an appropriate length. The Laboratory can also provide expertise in the development of fracture control policy for programs and projects. Damage tolerance expertise was used throughout the Space Shuttle Program for assessing damage in all primary structures: the Orbiter, Solid Rocket Boosters, Space Shuttle Main Engines and the External Tank. The Lab's damage tolerance personnel continue in key roles in developing fracture control policies and assessments for NASA's next generation of launch vehicles. 
